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(54) ELECTRONIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic device which 
can calculate a usable residual time of a battery with high accuracy 
even when a load consumes electric power in various ways. 
SOLUTION: A micro computer 63 of a video camera body 60 inputs 
the information indicating discharge voltage and discharge current 
of a battery cell 20 from a battery module 1, and calculates average 
discharge power of the battery cell 20 using the information, and 
calculates usable residual time of the battery indicating usable 
residual time of the battery module 1, and displays it at a display 
part 21a. 
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(54) ELECTRONIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic device 
which can calculate a usable residual time of a battery with 
high accuracy even when a load consumes electric power in 
various ways. 

SOLUTION: A micro computer 63 of a video camera body 
60 inputs the information indicating discharge voltage and 
discharge current of a battery cell 20 from a battery module 
1, and calculates average discharge power of the battery 
cell 20 using the information, and calculates usable residual 
time of the battery indicating usable residual time of the 
battery module 1, and displays it at a display part 21a. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Electronic equipment which has a processing means to ask for an average of discharge 
electricity of said battery using information which shows discharge voltage and discharge current of 
a battery, and to find the battery usable remaining time which shows usable residual time for said 
battery using an average of the discharge electricity concerned. 

[Claim 2]The electronic equipment according to claim 1 which said processing means asks for an 
average of discharge current of said battery using information which shows said discharge current, 
and asks for an average of said discharge electricity using an average of the discharge current 
concerned, and said information on discharge voltage that it was inputted. 

[Claim 3]The electronic equipment according to claim 1 which has further a displaying means which 
displays a figure, a sign, or a character which can specify said battery usable remaining time. 
[Claim 4]The electronic equipment according to claim 1 which has further an input means which 
continues said information and is inputted one by one and by which said processing means asks for 
an average of discharge electricity of said battery using said said inputted information. 
[Claim 5]Said processing means until said input means inputs information on said a number of 
discharge current decided beforehand, The electronic equipment according to claim 4 which will ask 
for an average of said discharge current using information on said inputted number concerned of 
discharge current decided beforehand if information on said discharge current is required of said 
battery and said input means inputs information on said said number of discharge current decided 
beforehand. 

[Claim 6]The electronic equipment according to claim 5 which performs from the start a demand to 
said battery of information on said a number of discharge current decided beforehand when power 
mode is changed, as said input means had inputted information on said a number of discharge 
current with which said processing means was decided beforehand. 
[Claim 7]Electronic equipment comprising: 

A battery module which generates information which builds in a battery and shows discharge voltage 
and discharge current of the battery concerned. 

A processing means to ask for an average of discharge electricity of said battery using information 
which said battery module generated, and to find the battery usable remaining time which shows 
usable residual time for said battery using an average of the discharge electricity concerned. 

[Claim 8]The electronic equipment according to claim 7 which said processing means asks for an 
average of discharge current of said battery using information which shows said discharge current, 
and asks for an average of said discharge electricity using an average of the discharge current 
concerned, and said information on discharge voltage that it was inputted. 

[Claim 9]The electronic equipment according to claim 7 which has further a displaying means which 
displays a figure, a sign, or a character which can specify said battery usable remaining time. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the electronic equipment which can compute the 

battery usable remaining time with high precision. 

[0002] 

[Description of the Prior Art]The battery module (battery pack) which comprised the former with 
rechargeable batteries, such as a lithium ion battery, a NiCd cell, and a nickel hydoride battery, is 
common knowledge. The microcomputer for, for example, performing communication between the 
electronic equipment which uses residue calculation of a battery and the battery concerned as a 
power supply, and the internal state detector circuit of the battery may be built in such a battery * 
module. Battery ********** is calculated on various kinds of electronic equipment equipped with 
such a battery module from the internal state of a battery, and condition of use, and there are some 
which display the rule of thumb on a display in it. 
[0003] 

[Problem(s) to be Solved by the Invention]In however, the case so that the power-controls method 
of electronic equipment may become complicated, for example, the power consumption of load may 
change frequently like the PWM (Pulse Width Modulation) drive of a motor or a luminescent panel for 
a short time. It is dramatically difficult to calculate battery ********** with high precision based on 
the present electric power. Therefore, in the former, battery ********** was calculated using the 
standard power measured beforehand about several kinds of states where it assumed. However, 
when it may drive with electric power with various electronic equipment, it is difficult to prepare the 
power value of all those states beforehand. Although use by which the electronic equipment 
concerned supplies electric power to other electronic equipment may be performed, it is impossible 
to prepare the power value in such a state beforehand. 

[0004]It aims at providing the electronic equipment which can compute the battery usable remaining 
time with high precision, even when this invention is made in view of the problem of the 
conventional technology mentioned above and it consumes electric power with a gestalt with various 
load. 
[0005] 

[Means for Solving the Problem]In order to solve a problem of conventional technology mentioned 
above and to attain the purpose mentioned above, electronic equipment of the 1st invention, It has 
a processing means to ask for an average of discharge electricity of said battery using information 
which shows discharge voltage and discharge current of a battery, and to find the battery usable 
remaining time which shows usable residual time for said battery using an average of the discharge 
electricity concerned. 

[0006]An operation of electronic equipment of the 1st invention is as follows. For example, 
information which shows discharge voltage and discharge current of a battery to a battery is 
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inputted into electronic equipment of this invention. And in a processing means of electronic 
equipment of this invention, an average of discharge electricity of said battery is called for using 
information which shows discharge voltage and discharge current of the inputted battery concerned. 
Next in the processing means concerned, the battery usable remaining time which shows usable 
residual time is found in said battery using an average of the discharge electricity concerned. In 
electronic equipment of this invention, since the battery usable remaining time was found using an 
average of discharge electricity, even when power consumption of load with which a battery supplies 
electric power is changed frequently for a short time, compared with the former, the battery usable 
remaining time can be found with high precision. 

[0007]Electronic equipment of the 1st invention is preferred, and said processing means asks for an 
average of discharge current of said battery using information which shows said discharge current, 
and asks for an average of said discharge electricity using an average of the discharge current 
concerned, and said information on discharge voltage that it was inputted. 
[0008] Electronic equipment of the 1st invention has further a displaying means which displays 
preferably a figure, a sign, or a character which can specify said battery usable remaining time. 
[0009] Electronic equipment of the 1st invention has further an input means which continues said 
information preferably and is inputted one by one, and said processing means asks for an average of 
discharge electricity of said battery using said said inputted information. 

[0010]Electronic equipment of the 1st invention preferably, Said processing means until said input 
means inputs information on said a number of discharge current decided beforehand, If information 
on said discharge current is required of said battery and said input means inputs information on said 
said number of discharge current decided beforehand, it will ask for an average of said discharge 
current using information on said inputted number concerned of discharge current decided 
beforehand. 

[001 1]Electronic equipment of the 1st invention is preferred, and said processing means performs 
from the start a demand to said battery of information on said a number of discharge current 
decided beforehand, when power mode is changed, as said input means had inputted information on 
said a number of discharge current decided beforehand. 

[001 2] Electronic equipment of the 2nd invention is provided with the following. 

A battery module which generates information which builds in a battery and shows discharge voltage 

and discharge current of the battery concerned. 

A processing means to ask for an average of discharge electricity of said battery using information 
which said battery module generated, and to find the battery usable remaining time which shows 
usable residual time for said battery using an average of the discharge electricity concerned. 

[0013]Electronic equipment of the 2nd invention is preferred, and said processing means asks for an 

average of discharge current of said battery using information which shows said discharge current, 

and asks for an average of said discharge electricity using an average of the discharge current 

concerned, and said information on discharge voltage that it was inputted. 

[0014]Electronic equipment of the 2nd invention has further a displaying means which displays 

preferably a figure, a sign, or a character which can specify said battery usable remaining time. 

[0015] 

[Embodiment of the Invention]Hereafter, the video camera concerning the embodiment of this 
invention is explained. Drawing 1 is a lineblock diagram of the video camera 50 of this embodiment. 
As shown in drawing 1 , the video camera 50 is provided with the following. 
For example, the video camera body 60. 
Battery module 1. 

The video camera body 60 is a videotape recorder of a camera integral type, and it is equipped with 
it, enabling free attachment and detachment of the battery module 1. Here, the battery module 1 is 
equivalent to the battery module of this invention. 
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[0016]The video camera body 60 is provided with the following. 
It is the microcomputer 63 as shown in drawing 1 . 
Load 21 controlled by the microcomputer 63. 

Here, the microcomputer 63 supports the processing means of this invention. Actuators, such as 
the indicators 21a, such as all the electronic circuits driven in response to supply of electric power 
from the battery module 1 and liquid crystal displays, and a motor, etc. are contained in the load 21. 
Although the video camera body 60 has various kinds of composition for recording / reproducing the 
composition and the picturized video signal for an image pick-up, it is omitted by drawing 1 . 
[0017]The microcomputer 63 has the communication circuit 65, the calculation circuit 66, the 
display control circuit 67, and the load control circuit 68, for example. The communication circuit 65 
receives information, including battery capacity, voltage, current, temperature, etc., from the battery 
module 1. The calculation circuit 66 calculates the present battery residual quantity based on the 
information which the communication circuit 65 received. The display control circuit 67 generates 
the status signal for displaying the calculation result of the calculation circuit 66, and outputs this to 
the indicator 21a in the load 21. The load control circuit 68 controls the load 21. 
[0018]The battery module 1 has the microcomputer 10, the voltage detector 18, the temperature 
sensor 19, the battery cell 20, and the charge and discharge current detector circuit 80, as shown in 
drawing 1 . The microcomputer 10 has the information generating circuit 71 and the communication 
circuit 72. The information generating circuit 71 generates the information which shows the state of 
the battery module 1 based on the detection result of the voltage detector 18, the temperature 
sensor 19, and the charge and discharge current detector circuit 80, and outputs these to the 
communication circuit 72. The battery discharge voltage detection information that the information 
generating circuit 71 specifically shows the detection result of the voltage detector 18, The battery 
temperature detection information which shows the detection result of the temperature sensor 19, 
the battery charge and discharge current detection information which shows the detection result of 
the charge and discharge current detector circuit 80, and battery remaining capacity information are 
generated, and these are outputted to the communication circuit 72. The communication circuit 72 
communicates between the video camera bodies 60. 

[0019]The voltage detector 18 detects the voltage between the terminals of the battery cell 20. The 
temperature sensor 19 detects the temperature of the battery cell 20. The charge and discharge 
current detector circuit 80 detects a charge and discharge current. 

[0020]The positive terminal 30 of the battery module 1 is connected to the positive terminal 40 of 
the video camera body 60. The positive terminal 30 is connected to the electric supply line of plus 
of the battery cell 20 into the battery module 1. The negative terminal 31 of the battery module 1 is 
connected to the negative terminal 41 of the video camera body 60. The negative terminal 31 is 
connected to the electric supply line of minus of the battery cell 20 into the battery module 1. In 
the video camera 50, the electric power supply from the battery module 1 to the video camera body 
60 is performed via the positive terminals 30 and 40 and the negative terminals 31 and 41. Within 
the video camera body 60, the electric power supplied from the battery module 1 via the positive 
terminal 30 and the negative terminal 31 is supplied to the microcomputer 63 and the load 21. 
[0021 Communication of the information between the battery module 1 and the video camera body 
60 is performed via the communication terminals 32 and 42. In this case, communication of the 
information concerned is performed via the buffer amplifier 1 1 and 12 within the battery module 1, 
and it is carried out via the buffer amplifier 61 and 62 within the video camera body 60. 
[0022] Hereafter, in the microcomputer 63 of the video camera body 60, the processing for finding 
the battery use remaining time etc. is explained using the information received from the battery 
module 1 via the communication terminals 32 and 42. First, before explaining the processing 
concerned, an example of the calculating method of the battery use remaining time in case the 
power consumption in the load 21 is approximately regulated is explained. In the case where a 
battery is discharged with fixed power consumption, the amount of addition of the discharge current 
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over a charging time value is proportional to abbreviated time, as shown in drawing 2 . Here, when 
battery termination is defined as the usable minimum voltage of the video camera body 60, in 
drawing 2 , the point of battery final voltage exists between discharge starting and full discharge 
(state without the energy in the battery cell 20). 

[0023]The residue of the amount of discharge current addition to the full discharge to a charging 
time value is shown in drawing 3 . In this drawing 3 , if battery termination is taken at the starting 
point and an axis of coordinates is attracted, a vertical axis will serve as a discharge current 
addition residue to battery termination, a horizontal axis will serve as the remaining time to battery 
termination, and these relations will become linearity. Therefore, if the discharge current addition 
residue to battery termination is known, the battery remaining time can be found uniquely. If this is 
expressed with expression, it will become like a following formula (1). 
[0024] 
[Equation 1] 
R=Qd*f(W) 

= (Q-g (W)) *f (W) — (1) 

[0025]In the above-mentioned formula (1), R shows the battery usable remaining time which is the 
time (remaining time) to battery termination, Qd shows the amount of discharge current addition to 
battery termination, W shows the power consumption (discharge electricity of the battery cell 20) of 
the video camera body 60, f (W) shows a coefficient (electric power dependence), Q shows a 
discharge current addition residue, and g (W) shows the residue (electric power dependence) at the 
time of battery termination. 

[0026]By the way, as mentioned above, in conventional technology in the load 21, When the 
indicators 21a, such as a motor and a backlit large-sized display panel driven by PWM control, etc. 
drive, as shown in drawing 4, the voltage supplied to the video camera body 60 from the battery 
module 1 is approximately regulated, for example, but. The electric power which current is changed 
sharply for a short time, and is supplied to the video camera body 60 from the battery module 1 as a 
result is also sharply changed for a short time, as shown in drawing 5 . 

[0027]In this embodiment, the microcomputer 63 of the video camera body 60, Using battery charge 
and discharge current detection information that it inputted continuously from the microcomputer 
10 of the battery module 1, discharge electricity of the battery cell 20 is calculated and the battery 
use remaining time R is calculated from this discharge electricity. 

[0028] Hereafter, in this embodiment, a procedure of processing at the time of the microcomputer 63 
of the video camera body 60 shown in drawing 1 calculating between [ R ] the battery use remaining 
time based on information from the battery module 1 is explained. Drawing 6 is a flow chart for 
explaining the procedure concerned. 

Step ST1: The microcomputer 63 progresses to processing of step ST2, when it judges whether 
powering on is carried out and it is judged that powering on is carried out, and when that is not right, 
it repeats processing of step ST1 . 

[0029] Step ST2: The microcomputer 63 progresses to processing of step ST3, when it judges 
whether it can communicate between the microcomputers 10 of the battery module 1 and it is 
judged [ that it can communicate and ], and when that is not right, it ends processing. 
[0030]Step ST3: The calculation circuit 66 of the microcomputer 63 inputs in order battery charge 
and discharge current detection information for equalization sample size N minutes beforehand 
decided to be battery voltage detection information required when calculating the battery use 
remaining time R via the communication circuit 65 from the microcomputer 10. Processing of step 
ST3 concerned is later explained in detail using drawin g 9. 

[0031]Step ST4: When the microcomputer 63 calculates the battery use remaining time R and it is 
judged that whether all the required information was inputted from the microcomputer 10 judged and 
inputted, it progresses to processing of step ST5, and when that is not right, it returns to 
processing of step ST2. 
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[0032]Step ST5: The calculation circuit 66 of the microcomputer 63 calculates battery charge-and- 
discharge average current value I AVE based on a following formula (2) using battery charge and 
discharge current detection information for equalization sample size N minutes that it inputted by 
step ST3. 
[0033] 
[Equation 2] 

Iave=^ -"(2) 
N 

[0034]Step ST6 : the calculation circuit 66 of the microcomputer 63, The discharge electricity W of 
the battery cell 20 is calculated from a following formula (3) using battery voltage value V which 
battery voltage detection information that step ST3 inputted shows, and battery charge-and- 
discharge average current value I AVE calculated by step ST5. 

[0035] 

[Equation 3]W=I AV£ xV [0036]Step ST7; The calculation circuit 66 of the microcomputer 63 

calculates the residue g (W) from the discharge electricity W calculated by step ST6 at the time of 
coefficient [ of said formula (1) depending on this ] f (W), and battery termination. The calculation 
circuit 66 inputs the amount Q of discharge current addition of said formula (1) which integrated the 
current value which battery charge and discharge current detection information shows in the 
microcomputer 10, and was called for from the microcomputer 10. And the calculation circuit 66 
calculates the battery use remaining time R using the residue g (W) based on the above-mentioned 
formula (1) at the time of the amount Q of discharge current addition, coefficient f (W), and battery 
termination. 

[0037]Step ST8: The calculation circuit 66 of the microcomputer 63 outputs the battery use 
remaining time R calculated by step ST7 to the display control circuit 67, and the picture, character, 
or sign which shows the battery use remaining time R by this is displayed on the indicator 21a. For 
example, as shown in drawing 7, as shown in drawing 8 , the picture 121 which shows the battery 
usable remaining time R, and the character (number) 122 are displayed on the indicator 21a of the 
viewfinder 101 of the video camera 50. The calculation circuit 66 will be returned and repeated to 
step ST2, if a display is completed. 

[0038] Drawing 9 is a flow chart which shows the contents of processing of step ST3 shown in 
drawing 6 . 

Step ST1 1 : the calculation circuit 66 of the microcomputer 63, When it progresses to processing of 
step ST14 when battery charge and discharge current detection information that it inputted from 
the microcomputer 10 judges whether N equalization sample sizes decided beforehand are reached 
and judges that it has reached, and it is judged that it has not reached, it progresses to processing 
of step ST 12. 

[0039]Step ST12: When it is judged that it is not progressed and taken out to processing of step 
ST14 when it judges whether power mode switched from the mode input part 69, and directions 
were issued for example, and it is judged that it was taken out, he follows the calculation circuit 66 
to processing of step ST13. 

[0040]Step ST13: The calculation circuit 66 requires the following battery charge and discharge 
current detection information of a microcomputer, and follows it to processing of step ST1 5 after 
that. 

[0041]Step ST14: In the case of the following information and this embodiment, after the calculation 
circuit 66 requires battery voltage detection information of the microcomputer 10 and inputs this, he 
follows it to step ST4 shown in drawing 6. 

[0042]As explained above, according to the video camera body 60, battery discharge voltage 
detection information from the battery module 1 and battery charge and discharge current detection 
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information are used, Since average discharge electricity of the battery cell 20 is computed and the 
battery usable remaining time is computed using the average discharge electricity concerned, even 
when power consumption (discharge electricity of the battery cell 20) of the load 21 is changed 
sharply for a short time, the battery usable remaining time can be computed with high precision 
compared with the former. According to the video camera body 60, like before, when it may drive 
with electric power with the various load 21, since it is necessary to prepare beforehand no power 
value of conditions of ** and others, a device scale can be reduced, and a burden at the time of 
development is mitigable. Since the battery cell 20 computes the battery usable remaining time 
based on electric power actually supplied, the battery usable remaining time is computable with high 
precision. Even when use by which the video camera body 60 supplies electric power to other 
electronic equipment is performed, the battery usable remaining time can be computed with high 
precision. 

[0043]As mentioned above according to the video camera body 60, when power mode changes, by 
redoing an input of battery charge and discharge current detection information from the battery 
module 1 from the beginning, power mode after change is made to suit and the battery usable 
remaining time can be computed with high precision. 

[0044]This invention is not limited to an embodiment mentioned above. For example, in an 
embodiment mentioned above, after calculating battery charge-and-discharge average current value 
I AVE , although an average was computed, discharge electricity of the battery cell 20, In the 

microcomputer 63, using battery charge and discharge current detection information and battery 
voltage detection information that it inputted from the battery module 1, it asks for discharge 
electricity for equalization sample size, and this may be averaged and it may ask for the discharge 
electricity W. 

[0045]Although a case where this invention was applied to a video camera was illustrated in an 
embodiment mentioned above, this invention is applicable also to electronic equipment of others , 
which build in or equip with a battery. 
[0046] 

[Effect of the Invention]As explained above, according to the electronic equipment of this invention, 
even when consuming electric power with a gestalt with various load, the battery usable remaining 
time can be found with high precision. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]Drawing 1 is a lineblock diagram of the video camera of the embodiment of this invention. 

[Drawing 2] Drawing 2 is a figure showing the relation between the amount of discharge current 
addition of a battery, and battery termination time. 

[Drawing 3]Drawing 3 is a figure showing the relation between the discharge current addition residue 
of a battery, and battery termination time. 

[Drawing 4] Drawing 4 is a figure showing the relation between the momentary current and instant 
voltage which are supplied to load, and time. 

[Drawing 5] Drawing 5 is a figure showing the relation of the instantaneous power and time which are 
supplied to load. 

[Drawing 6]Drawing 6 is a flow chart which shows the procedure of the processing at the time of the 
microcomputer of the video camera body shown in drawing 1 calculating between [ R ] the battery 
use remaining time based on the information from a battery module. 
[Drawing 7]Drawing 7 is a figure for explaining the indicator provided in the video camera. 
[Drawing 8]Drawing 8 is a figure for explaining the display style of the battery usable remaining time 
to the indicator shown in drawing 7. 

[Drawing 9]Drawing 9 is a flow chart which shows processing of step ST3 shown in drawing 7 . 
[Description of Notations] 

1 — A battery module, 50 — A video camera, 60 — Video camera body, 65 [ — A load control 
circuit, 10 / — A microcomputer, 18 / — A voltage detector, 19 / — A temperature sensor, 20 / - 
- A battery cell, 80 / — A charge and discharge current detector circuit, 71 / — An information 
generating circuit, 72 / — Communication circuit ] — A communication circuit, 66 — A calculation 
circuit, 67 — A display control circuit, 68 
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[Drawing 2] 




[Drawing 3] 
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[Drawing 5] 
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[Drawing 9] 
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